The West of Scotland has very high rates of mortality from ischaemic heart disease (IHD). 1, 2 In addition to the known risk factors for IHD such as smoking, raised blood pressure and raised cholesterol, the Renfrew/Paisley general population study of middle-aged women and men collected information on angina and past history of IHD by questionnaire. Electrocardiography was also performed at a multiphasic screening examination. Mortality information for a 15-year follow-up period is now available, permitting an assessment of the degree to which indicators of pre-existing IHD predict IHD mortality.
established by a door to door census of all households in Renfrew and Paisley. Everyone who met the age and residency criteria was invited to attend for a screening examination and 80% of those eligible accepted.
A questionnaire was completed by the subject and physical measurements were made at the screening examination using methods described previously. [3] [4] [5] [6] Cardiovascular symptoms were assessed using the Rose Angina questionnaire. 7 Participants were categorized according to their answers as having definite or possible angina (Grades I or II). 8 Angina was defined as ever having pain or discomfort when walking uphill or hurrying. When four additional criteria were also satisfied, it was defined as definite angina Grade I; when less than four criteria were satisfied, it was defined as possible angina Grade I. The four criteria were: (i) the pain was sited in the sternum or the left chest and arm; (ii) the pain caused the subject to stop or slow down; (iii) the pain went away when the subject stopped or slowed down; (iv) the pain went away in р10 minutes.
If additionally the subject reported chest pain or discomfort when walking at an ordinary pace on the level, the angina was defined as Grade II, which was divided into definite and possible categories in the same manner as Grade I angina.
In response to an additional separate question, those who reported ever having experienced a severe pain across the front of the chest lasting for half an hour or more were regarded as having a possible myocardial infarction with or without a clinical history.
At the screening examination, a six-lead electrocardiogram (ECG) (leads I, II, III, aVR, aVL and aVF) was made with the subject sitting. Criteria for myocardial ischaemia on ECG were based on the Minnesota coding scheme. 9 Any of the codes 1.1-1.3,4.1-4.4,5.1-5.3 and 7.1 were considered evidence of ischaemia and are here referred to as ECG ischaemia.
The three indicators of IHD reported in this paper are thus angina, possible myocardial infarction and ECG ischaemia. When analysed separately, each indicator was defined as any occurrence of that indicator. For example, ECG ischaemia meant all subjects with ECG ischaemia, which included subjects with ECG ischaemia and either angina or possible myocardial infarction, subjects with ECG ischaemia and both angina and possible myocardial infarction, and subjects with ECG ischaemia alone.
Participants were also classified as having more than one indicator of IHD as follows: ECG ischaemia and possible myocardial infarction; ECG ischaemia and angina; angina and possible myocardial infarction; angina and ECG ischaemia and possible myocardial infarction; any of angina, ECG ischaemia or possible myocardial infarction-with angina being defined as definite grades I or II or possible grades I or II.
Mortality information is notified routinely 10 and here we report IHD deaths (ICD9 codes 410-414 & 429.2)   11 up to September 1991. Cox's proportional hazards regression models were used to calculate the relative risk of IHD mortality using the computer program BMDP2L. 12 The Mantel-Haenszel χ 2 test for linear association was used to test for trend across age groups. Population attributable risks were calculated as the difference between the overall mortality rate and the mortality rate for the group at lowest risk, as a percentage of the overall mortality rate. Proportions were calculated to obtain the sensitivity, specificity and positive predictive value. Sensitivity was defined as the number of participants who had pre-existing IHD when screened, as a proportion of the participants who died of IHD. Specificity was defined as the participants who did not have pre-existing IHD when screened, as a proportion of the participants who did not die of IHD. Positive predictive value was defined as the participants who died of IHD, as a proportion of the participants who had pre-existing IHD when screened.
RESULTS
The percentage of participants categorized as having definite or possible angina grades I or II increased with age at screening in both women and men (Table 1) . Table 2 gives the prevalence of indicators of IHD by age group. Rates of ECG ischaemia, possible myocardial infarction and angina (combining definite and possible grades I and II), were higher in prevalence at older ages for women and men. Men had a higher prevalence of angina than women in age groups 50-64, but at the youngest age group women had a higher prevalence of angina than men. Rates of ECG ischaemia were similar for both sexes. Reporting of possible myocardial infarction was higher in men. The percentage of participants reporting more than one indicator of IHD was higher at older ages and was higher in men than women.
In all, 566 women and 1002 men died of IHD, being 30% and 39% of all deaths respectively. In each indicator of IHD category, relative risk of IHD death was calculated by comparing those having the indicator with those not having it, the latter being taken as the baseline. Adjustments were included for age, diastolic blood pressure, cholesterol and smoking (Table 3) . A final category 'none of the above' was calculated for comparative purposes.
In all categories and combinations of indicators of IHD for both women and men, the relative risks were highly significantly different from one (P Ͻ 0.0001). The relative risk was two for those with a single indicator of IHD compared to those without it. Combining two categories increased the relative risks to about four and all three indicators together gave relative risks of 4.45 for women and 5.15 for men. Pre-existing IHD defined as having any of angina, ECG ischaemia or possible myocardial infarction gave relative risks around two. The IHD mortality rates per 10 000 per year were high for those with pre-existing IHD conditions compared to the overall rates within each of the populations and for those without pre-existing IHD. Women had lower rates than men. The population attributable risk percentages give a measure of the excess deaths associated with the indicator of IHD. Prevalent IHD defined as having any of angina, ECG ischaemia or possible myocardial infarction had the highest population attributable risk percentages (women 19.3% and men 22.7%). Of the deaths from IHD in women, 43%, and 44% of the deaths from IHD in men were in participants who had any of angina, ECG ischaemia or possible myocardial infarction.
Angina was alternatively defined as (a) definite I or II (Rose angina) or (b) definite I or II or possible II, but the results, although similar, gave lower population attributable risk percentages than angina defined as definite I or II or possible I or II (Table 4) .
The sensitivity, specificity and positive predictive value of some of the indicators in predicting IHD mortality in the follow-up period are shown in Table 5 . The sensitivity and specificity were similar for women and men for each indicator shown. The positive predictive value was lower for women than men.
The positive predictive values of the indicators were higher at older ages and are shown in Table 6 . For most of the indicators, the positive predictive values in women aged 60-64 were similar to those for men aged 45-49. The overall prevalence rate of angina was similar in women and men, but at the youngest age group, women reported higher rates than men for each grade of angina. This observation in younger participants has been noted previously 15 and may not be due to reporting unreliability amongst women as some have suggested. The prevalence of angina is generally much higher in the Renfrew/Paisley study than in other UK prospective studies. Care must be taken in making direct comparisons since definitions, questionnaires, age and social class profiles, dates of the studies and types of ECG vary. Additionally, most studies are of men only. The British Regional Heart Study of men aged 40-59 conducted from 1978 to 1980 shows prevalence rates of 4.8% for definite angina grades I & II and 3.1% for possible angina grades I & II 8 (comparative figures for Renfrew/Paisley men are 9.5% definite and 8.2% possible). Results from the British Regional Heart Study also showed that definite or possible angina grades I or II is the best indicator of angina for determining risk of future major IHD events (non-fatal or fatal acute myocardial infarction or sudden cardiac death). 17 The Scottish Heart Health Study of women and men aged 40-59 from 22 districts in Scotland, conducted between 1984 and 1986, has somewhat lower prevalence rates of angina than the Renfrew/Paisley study. The median percentage of definite angina grade I over the districts is 6.7% for women and 4.2% for men (Renfrew/Paisley women 7.6%, Renfrew/Paisley men 6.7%), and for definite angina grade II it is 2.0% for women and 2.1% for men (Renfrew/Paisley women 2.0%, Renfrew/Paisley men 2.8%). 18 Part of the difference will be due to the younger age group studied in the British Regional Heart Study and the Scottish Heart Health Study, but it would seem that Renfrew/Paisley has a higher prevalence of angina than found in other studies of the British population.
A subset of the Whitehall study of employed male civil servants based in the South-East of England, conducted in 1967-1970, has a prevalence rate of 5.2% for definite angina grades I & II for men aged 45-64 (M Shipley, personal communication) compared to a prevalence rate of 9.5% for Renfrew/Paisley men.
These findings are consistent with IHD mortality rates being higher in Scotland than in England and Wales 1, 2 and the decline in IHD mortality rates in Scotland for both men and women. 1 Prevalence of history of possible myocardial infarction is higher in men than women for all age groups. In line with expectations this implies that middle-aged men are more likely than women to have had IHD. The overall rate for the 45-64 year old subset of Whitehall men is 7% (M Shipley, personal communication) and the British Regional Heart Study reports rates of 10.1% for men aged 40-59 when asked the same question on severe chest pain lasting more than half an hour and also the location of the pain. 8 Renfrew/Paisley men have a rate of 9.7%, similar to the British Regional Heart Study and higher than the Whitehall study.
The Scottish Heart Health Study reports median percentages over the districts of 8.7% for women and 9.8% for men for ECG ischaemia, 18 quite similar to the Renfrew/ Paisley women and men (10.1% and 10.5% respectively). Whitehall 45-64 year olds had a rate of 6.9% ISCHAEMIC HEART DISEASE IN MEN AND WOMEN 513 (M Shipley, personal communication). The prevalence of ECG ischaemia also increases with age. All of the indicators of IHD studied were good predictors of subsequent IHD mortality. The relative mortality risks associated with the pre-existing IHD indicators were of similar magnitude for both women and men and were good predictors of IHD mortality in both women and men, even though IHD mortality rates are lower in women than men. Although a crude measure of previous medical history, a report of a severe chest pain lasting half an hour or more has similar relative risks for IHD death as ECG ischaemia. Relatively simple indicators-in particular the questionnaire or short interview indicators such as Rose angina and possible myocardial infarction-are useful if they quickly and easily serve as discriminators for groups at elevated risk of IHD mortality. In terms of potential benefits to the individual, together with the assurance that the benefits of treatment are likely to outweigh any detrimental effects of treatment, elevated levels of risk of subsequent events are of particular importance. 19 With the current interest in prevention of IHD in the primary care setting, simple indicators, the information for which could be gathered by practice nurses or physicians in a brief period, have particular value for targeting those individuals who could benefit from more intensive investigation and subsequent intervention.
The risks of dying of IHD were over fourfold when comparing participants suffering from all three indicators of IHD with participants not suffering from all three. However the population attributable risk percentages were small. From a population viewpoint, the most useful indicators of risk have high population attributable risk percentages while identifying only relatively small percentages of the population as being at risk. In the present study, pre-existing IHD defined as any of angina, ECG ischaemia or possible myocardial infarction functions reasonably well as such an indicator, but does identify one quarter of the population as being 'at risk'.
It is interesting to compare the population attributable risk percentages with results from Renfrew/Paisley of IHD deaths up to the end of 1989, which compared other coronary risk factors.
14 Smoking, diastolic blood pressure, cholesterol and social class had larger population attributable risk percentages than pre-existing IHD, but cholesterol for both Renfrew/Paisley women and men had similar values (women 21%, men 24%). Prevention or control of the main IHD risk factors (smoking, raised blood pressure and raised cholesterol) at an earlier stage would play a major role in prevention of IHD and premature IHD mortality. The investigation and treatment of those high risk individuals found to have signs of IHD is only part of the necessary strategy to reduce IHD mortality.
The alternative definitions of angina given in Table 4 showed that all were good indicators of subsequent IHD mortality, but the best definition was angina defined as definite I or II or possible I or II since this gave the highest population attributable risk percentages. This agrees with results from the British Regional Heart Study for predicting future IHD events. 17 The high specificity and low sensitivity, seen in both women and men, again show that the indicators of IHD are good predictors of IHD mortality. There are no differences in specificity or sensitivity between females and males. This differs from results showing a significantly lower specificity in females than males in a study comparing Rose questionnaire angina to exercise thallium scintigraphy. 20 The subjects were all suffering from chest pain and were referred for clinical exercise testing: this contrasts with the population-based sample studied here. Thallium scintigraphy is an objective measure of myocardial ischaemia and is thus different from the outcome (IHD mortality) tested in this analysis.
The positive predictive value, which is higher at older ages, was lower in women than men. This reflects the lower IHD mortality rates in women compared to men. However, when the positive predictive value was calculated by age group, the values for women in the oldest age group were similar to the values for men in the youngest age group, which is consistent with a 15-year time lag of death from IHD by women behind men.
In conclusion, in this area of high IHD mortality rates, angina by chest pain questionnaire, evidence of previous IHD by questionnaire and ECG evidence of ischaemia were all good indicators of subsequent IHD mortality for women and men in a general population. Women generally had a lower prevalence of preexisting IHD than men. Although less women have died from IHD, their relative risks were similar to those for men. Use of the indicators of IHD derived from a brief questionnaire to identify those at elevated risk of IHD mortality could be easily implemented in the primary care setting to target individuals for further investigation and preventative treatment.
